Microbiota regulate the development and function of the immune cells.
Microbiota is a group of microbes coexisting and co-evolving with the immune system in the host body for millions of years. There are mutual interaction between microbiota and the immune system. Immune cells can shape the populations of microbiota in the gut of animals and humans, and the presence of microbiota and the microbial products can regulate the development and function of the immune cells in the host. Although microbiota resides mainly at the mucosa, the effect of microbiota on the immune system can be both local at the mucosa and systemic through the whole body. At the mucosal sites, the presences of microbiota and microbial products have a direct effect on the immune cells. Microbiota induces production of effectors from immune cells, such as cytokines and inflammatory factors, influencing the further development and function of the immune cells. Experimental data have shown that microbial products can influence the activity of some key factors in signaling pathways. At the nonmucosal sites, such as the bone marrow, peripheral lymph nodes, and spleen, microbiota can also regulate the development and function of the immune cells via several mechanisms in mice, such as introduction of chromatin-level changes through histone acetylation and DNA methylation. Given the important effect of microbiota on the immune system, many immunotherapies that are mediated by immune system rely on gut microbiota. Thus, the study of how microbiota influences immune system bring a potential therapy prospect in preventing and treating diseases.